Abstract: From 2007 to 2012, banding was conducted on a total of 7,570 birds from ten species focusing on major habitats for migrant birds. A total of 56 birds of six species that were attached with bands were recovered. 33 birds of six species were attached and collected in Korea, 20 birds from five species were attached in Korea and collected overseas, and three birds from one species were attached overseas and collected in Korea. It was found that in the case of Korean ducks that migrate during the winter, they traveled more than 3,000 km. Most of the ducks that were collected in Korea were found in areas near the area that they were set free (within 10 km). It is presumed that most ducks return to areas that they traveled from for the winter season and it is judged that they do not move much unless there is a big interference factor. Therefore, it is assessed that for the protective management of ducks and geese, continuous and systematic management and preservation plans are necessary for small rivers and habitats for migratory birds.
Introduction
There are a total of 522 species of 74 families in 19 orders of birds that live or have been recorded in Korea (National Institute of Biological Resources, 2011a) . Of them, only 12% are resident birds and 88% are migratory birds. Recently, special interest is being given to the paths of international migratory birds due to the increase of migratory birds as the source of spreading zoonosis such as highly pathogenic avian influenza.
Internationally, banding research is being carried out in many countries due to the advantage that compared to the use of advanced devices such as satellite tracking devices, it is not expensive and can be checked for long periods. In the case of Japan, over five million birds were banded from 1961 to 2011 (Ministry of the Environment (Japan) 2012), while New Zealand banded 1,166,702 birds until 1995 (Roderick, 1998) . Migratory birds are being tracked by attaching permanent bands in other nations as well and bird information is being shared when they are retrieved or discovered through an international network (Masashi et al., 1989; Yamashina Institute for Ornithology, 2002) .
Banding research in Korea began in full-fledged since 1993 and a total of 63,942 birds from 301 families were banded up until 2012. Due to the difficulty of capturing ducks, it accounts for only about 10% of the total banded birds (National Institute The Animal and Plant Quarantine Agency and the Ministry of Environment began capturing and inspecting ducks from 2007 to predict avian influenza. The captured ducks were banded and released to collect basic data for the migration paths of ducks.
The banding results of ducks are important materials that can provide basic data on the international movements and the homing instincts of ducks. Therefore, in this study, metal bands were attached on ducks collected for predicting avian influenza and the recovery results were organized in order to provide data to identify the habits and movement paths of ducks through analysis of observations. which are the major habitats for migratory birds in Korea from 2007 to 2012 and research was conducted on 21 different administrative regions (Fig. 1 ).
Methods
Cannon nets were used in this research to capture ducks and the ducks are attached with metal bands. Metal bands were attached according to the bird banding manual suggested by the UN Food and Agriculture Organization (FAO) and the Yamashina Institute for Ornithology of Japan. They were attached as quickly as possible and released to minimize stress on the species (FAO, 2007; Yamashina Institute for Ornithology, 2009 ). Ducks were captured from September, which is the season where they go south, until March of the following year when they begin to return.
The results of the recapturing of ducks were categorized as attached in Korea/recovered in Korea, attached in Korea/ recovered abroad, and attached abroad/recovered in Korea. The initial distance between the initial point of attachment to the point of recovery for each duck, and the band recovery period (period from release to recovery) per species was calculated.
Results

Total Banding
7,570 ducks of ten species were banded from 2007 to 2012. 2,491 mallards(Anas platyrhynchos) were banded followed by the spot-billed duck(Anas poecilorhyncha) (1,678), mandarin duck(Aix galericulata) (1,239), and the teal(Anas crecca) (1,112).
By year, the most were banded in 2012 at 1,926, followed by 2010 with 1,543 and 1,483 in 2009 (Table 1) .
Recovery Results
A. Total Recovery Results
A total of 56 ducks from six species were banded and recovered. 33 from six species were attached in Korea/ recovered in Korea, 20 from five species were attached in Korea/recovered abroad, and three ducks from one specie was attached abroad/recovered in Korea. The highest number recovered was the pintail (Anas acuta) at 19 followed by the mallard (Aix galericulata) and mandarin duck (Aix galericulata) ( Table 2 ). The recovery rate of ducks was 0.7% of the total, while the European wigeon (Anas penelope) showed the highest recovery rate at 2.5%.
B. Domestic Moved
Thirty-three were banded in Korea and recovered in Korea. The recovery period was from a minimum of 21 days to a maximum of 803 days. The average distance between the banding area and the recovery point was 3.0±6.28 km, showing that most were recovered in areas near the banding point. The longest distance was about 25.6 km where mandarin ducks (Aix galericulata) were recovered followed by one spot-billed duck (Anas poecilorhyncha) that moved by 25 km. Excluding these two, the average distance to the recovery area was 1.4±2.65 km, showing that it was near the banding point. It was also clear that they tended to use the same water system as the banding area or a nearby water system (Table 3 , Appendix 1).
C. Foreign moved A total of 23 moved abroad as confirmed by the bands.
Many of the banded ducks that foreign moved were recovered in Russia. In the case of the pintail (Anas acuta) from the Junam Reservoir, it was found that Japan was included in its path. The duck that traveled the furthest was the teal (Anas crecca) that was recovered in the Yakutia region of Russia (Table 4 , Appendix 2). 
Discussion
Results of this study estimates that in the case of migratory birds in Korea, they travel up to in excess of 4,000 km. Particularly in the case of the mallard (Anas platyrhynchos) and teal (Anas crecca), they were found to travel all the way to the Yakutia area in northern Siberia. This is consistent with the breeding grounds of ducks known in Korea (Lee et al. 2000; Del et al. 1992) . Russia is known as a major breeding ground of ducks and it is judged that the fact that hunting is legal in this area, more confirmations of recovered ducks moving abroad were made. Results showed that in the case of ducks recovered in Korea, most were found in areas near the place of their release (within 10 km). It is thus presumed that most ducks migrate to past wintering areas and it is judged that unless there is a big interference factor, they do not move much for the wintering area. This represents high site fidelity for migration areas and it is consistent with research results that 43-80% migrate to the same area (Mead and Hudson, 1984; Lee and Arnold, 1973) . Therefore, it is assessed that for the protective management of ducks and geese, continuous and systematic management and preservation plans are necessary for small rivers and habitats for migratory birds.
The longest recovery period of bands was 1,290 days. Japan has a record of recovering a duck after 17 years. Because banding ducks began in Korea in 2007, it can be assumed that the longest period record may be changed in the future. However, because there are difficulties in measuring life in the natural state using bands, it is judged that it can be utilized as reference for judging the life in the natural state.
The establishment of a system for constructing a continuous banding and domestic/foreign network for long periods of times can play an important role as basic data to identify the movement paths of ducks in the future. Countries such as Japan, Europe and Australia have specialized banding institutes and it is judged to be necessary to establish a system for basic research of ducks by implementing such system in Korea as well. 
